Reconstitution of phosphatidylserine import into rat liver mitochondria.
The synthesis translocation and decarboxylation of phosphatidylserine occurs in a cell-free system. The principal membrane components necessary are microsomes (source of phosphatidylserine synthase) and mitochondria (source of phosphatidylserine decarboxylase). The interorganelle translocation of phosphatidylserine can be measured by quantitating the decarboxylation of phosphatidyl[1'-14C]serine initially present in prelabeled microsomal membranes using a 14CO2 trapping assay. The decarboxylation of microsomal phosphatidylserine by intact mitochondria is 1) dependent upon substrate (microsomal membrane) concentration, 2) different from decarboxylation of liposomal phosphatidylserine, 3) resistant to proteases, 4) independent of soluble factors, and 5) unaffected by the addition of partially purified phospholipid exchange proteins but accelerated by purified nonspecific phospholipid exchange protein. The rate-limiting step in the reconstituted translocation-decarboxylation system is not the decarboxylation reaction but the initial translocation event between the microsomal membrane and the outer mitochondrial membrane. These data are interpreted to demonstrate that phosphatidylserine import into the mitochondria can occur via collision complexes formed between the endoplasmic reticulum or vesicles derived therefrom and the outer mitochondrial membrane.